♥♦✉❣❤ ♦♥❡ t♦ ❛♥♦t❤❡r ❬✷✸❪✳ ◆♦t❡ t❤❛t t❤❡ ❞✐✈✐s✐♦♥ ❛♥❞ ♠✉•t✐♣•✐❝❛t✐♦♥ ✐♥s✐❞❡ t❤❡ ❛♥♥♦t❛t✐♦♥s ❛r❡ ❡①❛❝t✳ ✴ * ❅ r❡q✉✐r❡s ② ✴✷✳ ❁❂ ① ❁❂ ✷✳ * ② ❀ ❅ ❡♥s✉r❡s ❭ r❡s✉•t ❂❂ ①−② ❀ ❅ * ✴ ❢•♦❛t ❙t❡r❜❡♥③ ✭ ❢•♦❛t ① ✱ ❢•♦❛t ②✮ ④ r❡t✉r♥ ①−② ❀ ⑥ ✸✳✷ ❱❡•t❦❛♠♣✴❉❡❦❦❡r ❛•❣♦r✐t❤♠ ❚❤✐s ❢✉♥❝t✐♦♥ ❝♦♠♣✉t❡s t❤❡ ❡①❛❝t ❡rr♦r ♦❢ t❤❡ ♠✉•t✐♣•✐❝❛t✐♦♥ ❬✷✹✱ ✷✺❪ ✇✐t❤ ♦♥•② ✢♦❛t✐♥❣✲♣♦✐♥t ♦♣❡r❛t✐♦♥s ✭❛♥❞ ♥♦ ❋▼❆✮✳ ❚❤❡r❡ ❛r❡ ❛•s♦ ✉♥❞❡r✢♦✇ r❡str✐❝t✐♦♥s ❛♥❞ ♦✈❡r✢♦✇ r❡str✐❝t✐♦♥s s♦ t❤❛t ♥♦ ✐♥✜♥✐t② ✇✐•• ❜❡ ❝r❡❛t❡❞ ❬✷✻❪✳ ✴ * ❅ r❡q✉✐r❡s ①② ❂❂ ❭r♦✉♥❞❴❞♦✉❜•❡✭❭◆❡❛r❡st❊✈❡♥ ✱ ① * ②✮ ✫✫ ❅ ❭❛❜s✭①✮ ❁❂ ✵①✶ ✳ ♣✾✾✺ ✫✫ ❅ ❭❛❜s✭②✮ ❁❂ ✵①✶ ✳ ♣✾✾✺ ✫✫ ❅ ❭❛❜s✭① * ②✮ ❁❂ ✵①✶ ✳ ♣✶✵✷✶ ❀ ❅ ❡♥s✉r❡s ✭✭ ① * ② ❂❂ ✵ ⑤ ⑤ ✵①✶ ✳ ♣−✾✻✾ ❁❂ ❭❛❜s✭① * ② ✮✮ ❅ ❂❂❃ ① * ② ❂❂ ①②✰❭r❡s✉•t ✮ ❀ ❅ * ✴ ❞♦✉❜•❡ ❉❡❦❦❡r ✭❞♦✉❜•❡ ① ✱ ❞♦✉❜•❡ ② ✱ ❞♦✉❜•❡ ①②✮ ④ ❞♦✉❜•❡ ❈✱ ♣① ✱ q① ✱ ❤① ✱ ♣② ✱ q② ✱ ❤② ✱ t① ✱ t② ✱ r✷ ❀ ✐♥t ✐ ❀ ❈❂✶❀ ✴ * ❅ •♦♦♣ ✐♥✈❛r✐❛♥t ❈❂❂ ❭♣♦✇✭ ✷ ✳ ✱ ✐ ✮ ✫✫ ✵ ❁❂ ✐ ❁❂ ✷✼❀ ❅ •♦♦♣ ✈❛r✐❛♥t ✭✷✼− ✐ ✮ ❀ * ✴ ❢♦r ✭ ✐ ❂✵❀ ✐ ❁✷✼❀ ✐✰✰✮ ❈ * ❂✷❀ ❈✰✰❀ ✴ * ❅ ❛ss❡rt ❈ ❂❂ ❭♣♦✇✭ ✷ ✳ ✱ ✐ ✮ ✰ ✶✳ ✫✫ ✐ ❂❂✷✼❀ * ✴ ✶ ❤tt♣✿✴✴❢r❛♠❛✲❝✳❝❡❛✳❢r✴ ♣①❂① * ❈❀ q①❂①−♣① ❀ ❤①❂♣①✰q① ❀ t①❂①−❤① ❀ ♣②❂② * ❈❀ q②❂②−♣② ❀ ❤②❂♣②✰q② ❀ t②❂②−❤② ❀ r✷❂−①②✰❤① * ❤② ❀ r✷✰❂❤① * t② ❀ r✷✰❂❤② * t① ❀ r✷✰❂t① * t② ❀ r❡t✉r♥ r✷ ❀ ⑥ ✸✳✸ ❑❛❤❛♥ ❛•❣♦r✐t❤♠ ❢♦r ❛♥ ❛❝❝✉r❛t❡ ❞✐s❝r✐♠✐♥❛♥t ❚❤✐s ❢✉♥❝t✐♦♥ ❝♦♠♣✉t❡s ❛♥ ❛❝❝✉r❛t❡ ❞✐s❝r✐♠✐♥❛♥t ✉s✐♥❣ ❑❛❤❛♥✬s ❛•❣♦r✐t❤♠ ❬✷✼❪✳ ❚❤❡ r❡s✉•t ✐s ♣r♦✈❡❞ ❝♦rr❡❝t ✇✐t❤✐♥ ✷ ✉•♣s✳ ❖✈❡r✢♦✇ ❛♥❞ ✉♥❞❡r✢♦✇ r❡str✐❝t✐♦♥s ❛r❡ ❣✐✈❡♥ ❬✷✽❪✳ ❲❡ ♥❡❡❞❡❞ ❛♥ ❛①✐♦♠❛t✐❝ t♦ ❡♥s✉r❡ t❤❡ ❞❡✜♥✐t✐♦♥ ♦❢ ✉•♣t ❬ ✐ ❪ ❬ ❦ ❪ ✮ ❁❂ ✽ ✺ ✳ ✴ ✷ * ✵ ① ✶ ✳ ♣ −✺✷ * ✭ ❦ ✰ ✶ ✮ * ✭ ❦ ✰ ✷ ✮ ❀ * ✴ ❞♦✉❜•❡ * * ❢ ♦ r ✇ ❛ r ❞ ❴ ♣ r ♦ ♣ ✭ ✐♥t ♥ ✐ ✱ ✐♥t ♥❦ ✱ ❞♦✉❜•❡ ❞① ✱ ❞♦✉❜•❡ ❞ t ✱ ❞♦✉❜•❡ ✈ ✱ ❞♦✉❜•❡ ① s ✱ ❞♦✉❜•❡ • ✮ ④ ❞♦✉❜•❡ * * ♣ ❀ ✐♥t ✐ ✱ ❦ ❀ ❞♦✉❜•❡ ❛✶ ✱ ❛ ✱ ❞♣ ❀ ❛ ✶ ❂ ❞ t ✴ ❞① * ✈ ❀ ❛ ❂ ❛ ✶ * ❛ ✶ ❀ ✴ * ❅ ❛ss❡rt ✶ ✳ ✴ ✹ ❁❂ ❛ ❁❂ ✶ ✫✫ ✵ ❁ ❭ ❡①❛❝t✭❛✮ ❁❂ ✶ ✫✫ ❅ ❭ r♦✉♥❞❴❡rr♦r✭❛✮ ❁❂ ✵ ① ✶ ✳ ♣ −✹✾❀ * ✴ ♣ ❂ ❛ r r ❛ ② ✷ ❞ ❴ ❛ • • ♦ ❝ ✭ ♥ ✐ ✰✶ ✱ ♥❦ ✰ ✶ ✮ ❀ ♣ ❬ ✵ ❪ ❬ ✵ ❪ ❂ ✵ ✳ ❀ ✴ * ❅ •♦♦♣ ✐♥✈❛r✐❛♥t ✶ ❁❂ ✐ ❁❂ ♥ ✐ ✫✫ ❛ ♥ ❛ • ② t ✐ ❝ ❴ ❡ r r ♦ r ✭ ♣ ✱ ♥ ✐ ✱ ✐ −✶ ✱ ✵ ✱ ❛ ✮ ❀ ❅ •♦♦♣ ✈❛r✐❛♥t ♥ ✐ −✐ ❀ * ✴ ❢ ♦ r ✭ ✐ ❂ ✶ ❀ ✐ ❁♥ ✐ ❀ ✐ ✰✰✮ ④ ♣ ❬ ✐ ❪ ❬ ✵ ❪ ❂ ♣ ❴ ③ ❡ r ♦ ✭ ① s ✱ • ✱ ✐ * ❞① ✮ ❀ ⑥ ♣ ❬ ♥ ✐ ❪ ❬ ✵ ❪ ❂ ✵ ✳ ❀ ♣ ❬ ✵ ❪ ❬ ✶ ❪ ❂ ✵ ✳ ❀ ✴ * ❅ •♦♦♣ ✐♥✈❛r✐❛♥t ✶ ❁❂ ✐ ❁❂ ♥ ✐ ✫✫ ❛ ♥ ❛ • ② t ✐ ❝ ❴ ❡ r r ♦ r ✭ ♣ ✱ ♥ ✐ ✱ ✐ −✶ ✱ ✶ ✱ ❛ ✮ ❀ ❅ •♦♦♣ ✈❛r✐❛♥t ♥ ✐ −✐ ❀ * ✴ ❢ ♦ r ✭ ✐ ❂ ✶ ❀ ✐ ❁♥ ✐ ❀ ✐ ✰✰✮ ④ ❞♣ ❂ ♣ ❬ ✐ ✰ ✶ ❪ ❬ ✵ ❪ − ✷ ✳ * ♣ ❬ ✐ ❪ ❬ ✵ ❪ ✰ ♣ ❬ ✐ − ✶ ❪ ❬ ✵ ❪ ❀ ♣ ❬ ✐ ❪ ❬ ✶ ❪ ❂ ♣ ❬ ✐ ❪ ❬ ✵ ❪ ✰ ✵ ✳ ✺ * ❛ * ❞♣ ❀ ⑥ ♣ ❬ ♥ ✐ ❪ ❬ ✶ ❪ ❂ ✵ ✳ ❀ ✴ * ♣ r ♦ ♣ ❛ ❣ ❛ t ✐ ♦ ♥ ❂ t ✐ ♠ ❡ •♦♦♣ * ✴ ✴ * ❅ •♦♦♣ ✐♥✈❛r✐❛♥t ✶ ❁❂ ❦ ❁❂ ♥❦ ✫✫ ❛ ♥ ❛ • ② t ✐ ❝ ❴ ❡ r r ♦ r ✭ ♣ ✱ ♥ ✐ ✱ ♥ ✐ ✱ ❦ ✱ ❛ ✮ ❀ ❅ •♦♦♣ ✈❛r✐❛♥t ♥❦−❦ ❀ * ✴ ❢ ♦ r ✭ ❦ ❂ ✶ ❀ ❦❁♥❦ ❀ ❦✰✰✮ ④ ♣ ❬ ✵ ❪ ❬ ❦ ✰ ✶ ❪ ❂ ✵ ✳ ❀ ✴ * t ✐ ♠ ❡ ✐ t ❡ r ❛ t ✐ ♦ ♥ ❂ s ♣ ❛ ❝ ❡ •♦♦♣ * ✴ ✴ * ❅ •♦♦♣ ✐♥✈❛r✐❛♥t ✶ ❁❂ ✐ ❁❂ ♥ ✐ ✫✫ ❛ ♥ ❛ • ② t ✐ ❝ ❴ ❡ r r ♦ r ✭ ♣ ✱ ♥ ✐ ✱ ✐ −✶ ✱ ❦ ✰✶ ✱ ❛ ✮ ❀ ❅ •♦♦♣ ✈❛r✐❛♥t ♥ ✐ −✐ ❀ * ✴ ❢ ♦ r ✭ ✐ ❂ ✶ ❀ ✐ ❁♥ ✐ ❀ ✐ ✰✰✮ ④ ❞♣ ❂ ♣ ❬ ✐ ✰ ✶ ❪ ❬ ❦ ❪ − ✷ ✳ * ♣ ❬ ✐ ❪ ❬ ❦ ❪ ✰ ♣ ❬ ✐ − ✶ ❪ ❬ ❦ ❪ ❀ ♣ ❬ ✐ ❪ ❬ ❦ ✰ ✶ ❪ ❂ ✷ ✳ * ♣ ❬ ✐ ❪ ❬ ❦ ❪ − ♣ ❬ ✐ ❪ ❬ ❦ −✶❪ ✰ ❛ * ❞♣ ❀ ⑥ ♣ ❬ ♥ ✐ ❪ ❬ ❦ ✰ ✶ ❪ ❂ ✵ ✳ ❀ ⑥ r❡t✉r♥ ♣ ❀ ⑥ ✹ ❈♦♥❝•✉s✐♦♥ ❲❡
